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Water soluble poly(MAA-co-PEGMA) copolymers present comb like structure, where the size of the lateral chain 
can be tuned by using PEGMA macromonomer of different number of ethylene glycol units. This type of 
macromolecules under alkali conditions present an anionic backbone due to the ionization of the carboxylic 
monomers, and uncharged side chains. This type of copolymers are widely used in construction as 
superplasticizers for cementitious formulations. It is known that several parameters such as the molar mass, 
lateral chain length and sequence distribution of the monomers in the chains have a tremendous impact on the 
performance of the copolymers when applied as superplasticizers. Therefore, obtaining copolymers with a 
controlled microstructure is required to be able to understand their interaction with the cementitious 
formulations. 
 
Starved semibatch free radical copolymerization has been widely employed to control the chemical comonomer 
composition in both solution and emulsion polymerization. Despite of the good control on the composition, long 
addition times are required. Thus, the modelling of the addition policies is necessary in order to shorten the 
reaction times ensuring a homogenous composition and control of the molecular weight distribution through the 
whole reaction. The kinetics of the water soluble monomers are substantially more complex than non-water 
soluble ones, as their kinetics depend on various parameters such as monomer concentration, pH and ionic 
strength 1, 2. The knowledge of kinetics parameters and their dependency on different variable is the key 
parameter to develop a predictive mathematical model. 
 
In the current work, a detailed mathematical model was developed to predict the microstructure of the 
copolymers considering all the complexities of the kinetics of water soluble monomers. Batch solution 
copolymerization reactions (using jacketed reactors and in situ NMR) and semibatch experiments were carried 
out with different feeding ratios at temperatures ranging from 70 to 90 ºC and with the carboxylic monomer at 
fully ionized conditions. The kinetic parameters, namely reactivity ratios3 and propagation rate coefficients were 
estimated using experimental data of conversion, molecular weight as well as copolymer composition. 
Furthermore, the mathematical model was used to develop advance control strategies in a reaction calorimeter 
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